Salmonella serotype assignment by sequencing analysis of intergenic regions of ribosomal RNA operons.
Salmonella laboratorial detection is usually carried out by bacteriological culture and serological methods. Salmonella isolates are then classified into more than 2,650 serotypes with different somatic (O) and flagellar (H) antigenic combinations. More recently, DNA analysis methods were developed and applied for the identification of Salmonella serotypes, including intergenic spacer regions (ISRs) that separates DNA-encoding ribosomal subunits (rRNA gene) in Salmonella genomes. The present study aimed to evaluate the nucleotide diversity of the ISRs in 2 rRNA operons (rrnB and rrnH) for the assignment of Salmonella serotypes. A total of 63 Salmonella isolates (bacterial cultures) from 21 serotypes were obtained in the period of 2014 to 2017. DNA was extracted, and PCRs were used to detect the genus Salmonella and 4 important serotypes: Enteritidis, Gallinarum, Heidelberg, and Typhimurium. ISRs of the operons rrnB and rrnH were amplified by PCR and then sequenced. All sequence results were submitted to BLASTn search and were aligned in comparison to 72 Salmonella reference nucleotide sequences. The results demonstrated that 60 (95.2%) samples returned a sequence of the same serotype (determined by the traditional serological procedure) after searching in BLASTn and/or in the alignment with the reference sequences for both operons (rrnB and rrnH). These PCR-sequencing procedures had a general agreement index of 0.792 based on the Kappa analysis, 98.7% sensitivity value, 100% specificity, and 98.4% accuracy. Three different phylogenetic trees were generated from the alignments with the sequences of rrnH, rrnB, and rrnH plus rrnB and isolates clustered in specific branches according to the serotypes.